This manuscript (Using depolarization to quantify ice nucleating particle concentrations: a new method by Zenker et al.) capitalizes on the ability of the CASPOL detection method to capture the depolarization information from particles, droplets and ice particles in the TAMU CFDC and identify them under different operating conditions. The method may be applicable to other systems but each CFDC is unique. The manuscript includes the development of a new empirical analysis method, to quantify ice nucleating particle concentrations and presents a way to deal with especially the data obtained during water droplet breakthrough, which is difficult to interpret.
Referee Comment: There may be minor scientific issues associated with the depolarization theory (that section of the paper was difficult to follow and there seemed to me to be some confusion or missing information associated with representations of matrices, matrix elements and values and/or units). In particular, the section on page 12 surrounding equations 6-7 is especially confusing. The authors note that these equations deal with the amplitude matrix, but then their inclusion in the equation appears to be an element with only one index. Further, it would be helpful to explain this part of the model further. What do these relationships (eqn 6-7) represent? I see how they combine to create eqn 8 but why? Authors' response: The text has been revised to indicate that not only one index is included. Also, equation 8 is required in the form presented here for direct comparison to the CASPOL which detects light over single band of back scattering angles. 168 o to 176 o . This was mentioned in the experimental section, but we now include it here as well.
Authors' changes in the manuscript:
The text on page 13 now reads, "Using the following relations between the elements of scattering phase matrix, Pij (i,j=1,2,3,4) , and the elements of amplitude matrix, Si (i=1,2,3,4), below,
where Csca is the scattering cross-section of a particle. As described above, the CASPOL detects light over single band of back scattering angles. 168 o to 176 o . To compare to the CASPOL measurements, we define the mean modeled depolarization ratio over the angular range of 168° to 176° and is expressed below in Eq. (8).
Referee Comment: It would also potentially be helpful for the authors to further discuss the use of the T matrix model for dust (and ice)? A recent technical note (Koepke et al., ACP, 2015, 5947) may be helpful. Generally, the paper would be enhanced with some additional details, clarity or references (and/or possibly even information in the experimental section) associated with the model calculations. Authors' response: To clarify, the ice crystal calculations were performed using improved geometric optics methods, while the dust calculations were performed using t-matrix. We have now added additional details regarding each of these methods, and have added more additional references.
Authors' changes in the manuscript: The text on pg. 14 ln 4-13 now reads, "To compute the scattering phase matrices of these models with specific sizes at CASPOL wavelength, we apply so-called improved geometric optics method (IGOM) for particle with relatively large size and the invariant imbedding T-matrix method (II-TM) for particles with relatively small sizes (Yang et al., 1996; Bi et al., 2013; Bi and Yang, 2014; Johnson, 1988) . The combination of these two methods is chosen because of the different size parameters of the aerosol and ice crystal populations. The T-matrix method is a highly accurate method for calculating scattering properties of atmospheric particles (Koepke et al., 2015; Brooks et al., 2004) . However, it becomes impractical for large particles due to its excessive demands on the computational power. In contrast, the IGOM is accurate over the range of particle sizes over which the particle size to be much larger than the incident wavelength (Xu et al, 2017 
Referee Comment:
Overall, there is a lack of consistency within the text and figures where attention to detail would help. This is true, especially with the ordering of the types of particles within the different sections and also within the figures and captions. Further axis labels should include units where possible. A specific example is that in Fig. 6 , there are both model and experimental results displayed but the y-axis includes the model label and the x-axis is missing units. Some additional specifics are included below. Authors' response: Thank you for addressing these specific inconsistencies. We have edited many of the figures in response to this comment and others. Authors' changes in the manuscript: Please see the manuscript for revised figures. Labels and captions are now be consistent. but note that ( ) is later omitted when express the relation between incident and scattered field in Eq(4) , because the scattering is assumed to be elastic. As in the original, r is introduced when it first used. Authors' changes in manuscript. Equation 3 has been corrected and "…scattering is assumed to be elastic." is now included. The elements of the amplitude matrix in Equation 4 are now defined: Si (i=1,2,3,4) in Eq(4). Also, the text as been added: "Note that ( ) term is omitted since the scattering is assumed to be elastic."
